Inflation Indicators and Inflation Policy by Stephen G. Cecchetti
UOtJCG i JACU tO fIG OflICG
bIsisbp2 unApcdnotcq PiqtpOfU CXbllC!t bcuiniou bLoArqcq tpt njj cLcq ucJnqu ©
© pA 2tcbpcu o ccpcttr vu qju cacucq 2!JOLi GCfOU2 O IGXta uot to GXCCG t/AO
Wt!OUI BfIWWI Oj COUOuJTC KGGLCJJ
! J,#OUCWT.X cououic vuX ob!u!ou GxbLG2cq LG tJJOG O fIG fltJJOL uq UOt tJJOG Oj fIG
Oj QGAGJU jOL LJUUC!9I vuq LGG1.Cp flbbOLt jjn bvbGL bi.t o 14BE! LC2GLC bLou1w
HUU jOL JJ bLow 9uq 10 fIG 4f0UJ GUCG omiqou uq fIG GGU KGCLAG JUJC
fIG0U2 UJ 15tGf1J 10 JqJCJGJ M!GUJ3 BOA fiGpp OL bLOAqpJ IjJCIL qiw 10 BLIICG
HUU vu!1 KPAb' DOU KOPIJ flpO BOtGUJPCL uq WffLJC fl12OU OL COUJWGUt uq
JO-II IÔ I !i0'J1 JflG 10 1P9'JI BGIJ BGWVUICG N!CPGI LAIJ OJJU uibpcjj BLflCC
jp bffbcL Mff2 bLGbacq OL fIG ]4BEB2 JGLJIJJ VUU1 COU1GLGUCG 013 CLOGCOUOUJ!C2 ?49LCp
nUGcwpq v oi
JOO CJJ1I2Gt12 VAGUIIG
MVJJOMVr' BflI￿EVfl OE ECOMONIC BE2EVKCH




I4BEK RiOKKIMG hVbEB 2EK1E2uq k1BEI
COIflWPfl OH 4JO-T T





qijjcnjqc !UIJCLGUi HI OLG ii uq coup.ojJ!u qc OUIJGL bLoAqc u LflWGU[ 0L ocnapi
cowbuL!20u o qic I.c2nJ12obLCG JQAGJ wLciu up uowiuq !UCOWQ wJcpu ipv qic
KG !umcq1rcj? ojjouqu 2jiOC LJJGL LJIU !AijiJ OL bucc2 O L1C GOLG ICPU E!U9ij
Lcbouq 1o jjiAbco wbnJ2c qic opcc o bi.cc wpjA TwbJ!c L9u qic GGLffJ jnuq
cxuqucq uq ipeA piic gIG OllO4U 1UGLGPIJ bLobcI.qc haw UCG bucc2 wjcc puic o
ouz1u1cqou oj bojic? LflJG cu WJCC gJCG qjcqqc iiuo CC0fIIW 2CAGLI LffjC LG
bLccicJA
GCLJ jtiuq JG uq !UU!0U IJO AL!G IIpaWUqffjj? OAGL P1MG uq CUUOi pc cPwcq
UOL ACLA 2wpJc cAouq qJ qJc LcJoupb pciwccu woucwLA bojicA uuIuJcu ncp
p.nc pccnc qic LcJqoupb oj cuqqc uIpou iuqCOL2 i0 !uTJ!0 !2 ucqJcL AGLA p.ou
qibvqrn1gpLw1rncJA iuJ ou icLA qjjcnj o pcc 9 cAcu ACLA ucm pouou jyi
nini.c bp oj qic bqcc JGAGJ uq qioucpvc cqurnica oj up !uJbc boj!cA cjrnuc jiACou
cwbjoAwcui coucdncucc B11 couiioj o uqou Lcdnjic2 poqi qi ouc pc pjc o jOLGC qic
jcqcI.j jçcacc o jcccb ujJqou poqi JO/A uq awpjc JP!JG qouujbJuAu gIGpjccj1onbrn uq
ioutq Iuupou Lcqu jcccIu cqou !u qic f2 o pipjp qic qcc oj, qic





JJG LGqnc6q-oLm L6BLGGUçIOII O pLo9q cje o mcLoccouourjc moqGj2
jjic buuiL? ocn o bb6LoIl ui ow jpJ crn G ifiqGq pA
JGAGJ O iJOIJJ!Uj JIJCOUJG
ArL!ou ot orrçbn yuq jujjA /ip LG JJG cou2GdnGucG2 o 2pJçJu LOW BLJCG
4G AL!9'UC6 O IJtJOU pG cqnccq uq Ii.JJ9 CO2 2 IJJG211LG p pc UGL66q
9'LG pG dr uçilAG GIJG4 O bLJCG IGAGI LG4JIJ 11A JJOtA UJJICp CUon
drncjqA nq pA poii nJncjr 2poJIJq bojucA LCffC o BGLCGAGq flbAALq bL!cG bLG22nLG
JJçp pcc in jnq c 261162 o bLcjcj dn62oue cu p qqLGe2Gq EJL poM
bopcA uq 2'U Op1GCJAG OLbojicA WGL2 ie boeaipjcOLIHJTJ9çG bopcA Lflj62
E!UJJ JAGU JJ62G 62imcq LG2bOIJ2G oj bLicG2 O pOjJ GXOGIJOJ12 2JJOCJ2 i'uq
o bopcA cou2 on bL!CG2 jp J2 pG bLGcJ2iou ojcum2
iwbrc o flJGbojicA!U2cLnWGllc 011 !IJU9JO11 12 i bo22JpJG o 62çJuJG JJG
qo Ofi i pnç pG GXçGUç 0 LG2bOU2G LGdfIiLG2 rn iIGCIlLG o
buc LG OLGC92I O LI2G i0AG ILGc bpa ux 2çGb 12TJI1LG oii
0LJJG LGG bucG J6AGj
o crbccuA nçipciou OL flJG bLicG o ojq 112& cn G cLiJ2j9'4Gq Juo
LG JJGLG flJA fl26iTj iuqJcoL2 O I1JILG U jOJJ WJOLGXUJbJG NG 266 JJG JGAGJ
m112ç p jaroiu iiip 20W6 GLG6 o 2cclTurck Jpi2 jG2 jL2 UJ10L dnG2çJou:
qiqi6 rnjuou JuqJcirçoL pc iuqicoL
bLJcG2 111 4G T2GUCG O IJA UJW66 bopcA G41OU [11 oçpci /AOL2 iA6U omc cpu-
bojicA COULOJ2 bLicG2 i 12 CLJTCWJ 0116 6 pjG 4O 9'22622 WG t111LG bp o
¶12b6cç2 i1ç bopcA WGL2 U112ç pG pjc o Urn bLo'ciAG
VIIA rççGiubçGOLTLOJ 4JJG bçp oj LGG bUicG jGAGJ 2GAGLj GU141Ci1J
fLG1U
IPG bnLbo2G o brbGL J2 GAiI'jrWçG BLC1Grj14A 91Jq qc2iL9'piJi4A O III jJTJ0ll
joi uq apjc /ApJJG qoubjAiu pG pjjA ocrbnç uruq GiubJoArnGnf cou2GthTGucG2
9C 0112 2GLAG O pippjç cJJG qG2LG 0j pc J{G2GLAGJGGb JuçJou pop
2pJGq otA9tq JJG LGqnCOU 0 4JJG JGAGJ suq ALWJOU Oj !IJJJJOIY HGCGU bopcA
2111CC JG J5 4pG 0j 0 IJJ0UGLA bopcA 111 JJ6 flJJJIGq 2G2 JJ2 BL0LG22JAGjA
j JULOflC4Ur1fiw  nifit  d  b  iano  9c1  ri  elqrn8x3  e1qmi  A  .nothi3firn  rio  Irio  abrl9q9b 
JSrIi  b&119  !J91  9VJf1  )bO11  IuIiffl0fl  113111W  (Ii  19b0ff1  k1no3  boi&e  bibrnia  r 
LsrL1  nothfluI  ao1  r  imiriim  iiiorliu  118t3rIom  erIJ  ridll  9mIJaA  '.i1wo1a  iuo  9ib 
n9m'o1qm9-11u1  ti  moi  ()  uquo  b  8noiiv5b  eiuu1  brur  neriu  rio  bn9q3b 
3nofazarIo3  3irnrrpb  iorii  noiLg1umio1  eiifT  .(iv)  noiJrfIrii  ar  119w  s  ()  19v91 
b9xiI  =  Ls  b9siminim  i  ao1  9th  ijir1I  emu  Lbi1qmi  ii  as  2m9Ido1q 
b9Jrrdiiaib  ir  9Th  noiithv9b  uqiuo  Iirr1  1qmi  1irz9up911nL  ri&fo  JsrfJ  E9D1  li3nimofl 
1u  lo  Bnni  lii  ri  iiw  9d  n  noinrñ  aoI  er{1  o  bru  rioisfIrii  b9aqi3inJrnu  lo  s1 
no1  1miqo  r1  SI1  wo1Lo1  19ibemmi  fi  .snola  rioiif1ni  b3i39qx9  bri  noiisflni 
anoiirf33qxe  no  3i1oq  lo  o3rI9bff9qeb  911T  .noiJsfith  oi  ed  i  9vib91do  3i1oq  11W! 
.adLsq  irioifiniaib  li3miiqo  ab9Th3  Ino 
flOtD9a  .8fIOth39  ovfI  orii  bobivib  i  iqq  aifL  lo  l9bnuim9l  3fIT 
-rnuib9rn  bns  -r1kf1  1o1tno3  o  Jqm9  1i9r1  ni  e19)lim  '3i1oq  nios1  9iI1irnffiib  9r1i 
3  iriU  aI89U2  93119b1V3  31111W  .19v91  93i1q  3  31J1  9f{i  111  snOiLSWbUfi  '3rIeup31I 
b  anothorl  Li  nui-rio1  91li  ni  nothafiuii  rIi11o1rIo3  io  119W  *10W  8ffl  elui  ifI9D19q-\ 
anonor1  13V0  9311q  iii  niwa  IiJnidu  in  threi  i  91Oin  10  tS9  fI9  O  9Vfl 
rf3ro1qqJ3  b9JDiir1qoa  910ffl  lo  fIOLSft1fflSX9  rHi  ot  hB9I  2ifIT  .Th9'  991f1  10  0W  O 
£  3JSIIJffllOb  119*1  bni  fIOisfirH  lo  r1iq  9i1i  JaB391O1  oi  a9ii  aIII  9110  113111w  Hi 
r1thasD31oI  9r1  lo  qas  n919Thb  3fIlffLBX3  I  bn  fl0i39  .Ji  1o1tnoD  o  flOii3llIJI 
OW  norb9  nI  .noiJornr1  rIoibs91  oi1oq  bui  bus  an01b9a  91111W  ffl91do1q 
auonw  moil  ata539101  li3iDl9fnmO3  eeninisX  ifi  9ffT  .b3irr3aelq  9Th  flLI91  lo  Jea 
n99wt3d  aflois1911oD  rurrol  b9Dub9l  9*1  lo  iioiJrrnimx9  na  d  bewollol  i  airlT  .931uoa 
111  9JThf13  1a1rJfDu1a  9fflfflBX9  fl0itD9  .aioisibiii  9iBbthfiaD  jjoiiav  bn  noiJsfini 
9*1  1eo13  a1oo1  noii39a  .21os3ibni  er1  bns  rxoisfini  fi93W9d  qir1anoith131  oil 
ThluDiturq  s  aoooi13  noihe  bn  noiIsfini  bnu  '3i10q  L&f9fl0ffi  iI99W9d  qir1noiJ191 
.ff0iau1Dn03  ieIIo  ''  fioibs  .aenoqei  'çi1oq  1miqo  biri  o1  lobom 
i8199101  o1  MIJ3fflib  19m91iX9  i  1i0i8fmfli  tr1  buifi  I  an0iau13fl03  erl  9qiDLrIJr  oT 
isrl  bsI  oil  8i  iuLI  101  &I09i  !9)1i1  eub  lo  3110  .letLSIrp  9110  fl9V9  lo  iioiioi1  hr 
.(881)  W9d339D  bnB  LIBH  th  9110  erl3  e1qm8x3  io1  ee  .auoiemiin  sia  8Lebom  cbir  lo  aelqm8x3' 
noLftteqmo  oiiailoqonom  moil  aihiaei  1lisIJau  aleborn  Jsirio  bsiesi  irk  tibih  eociq  93fIi 
ilrqiuo  b  Level  nuthdffiupe  l8i91I9  9ff  i  iS  beiniixsm  9ff  I8i9n9  irk  ion  11kw  eisllew  lsbo 
2 ithn  tidiIIx9  toJDibni  eJbibn  uoiiv  bn  noifith  1I99W9d  qirInoisI91  9di 
9fLt  isrLt  bniI  oI  I  mo1doiq  f1ita&91oI  if  bnoH  .aAeid  1iuoui  JrleLrp9ñ 
arli  19doT  .mite  oJ  Muffiib  oa1  ai  'iloq  bn  noitafirii  ne3wt9d  qidnoiJs191 
i  b1i  giiimJ  3fflofli  fnimon  oi  level  ei1q  moil  riif1ii1  :Muei  lilnfi  edI  o  be1 
1lima  '1rio  ru  nii1ujsi  91111w  rioiJilidiie  OfflODfH  1ei  be3usbel  Iii  f1U3  1iru3thm 
.fi1idsimv  ei1q  ggs  bseini  iii  o1 
m3Ido1  iLf  10  rIuts3T4  9dT 
-heiR  £  1fi  aeilqmi  anorbnul  brirneb  enom  iun-no1  lo  ti1id  ineiiqqu  eriT 
rnn-no1  rItie  dei  o  bou  ed  bluoo  i{iwoi  enom  iol  91111  ineD1eq-l\  e1ia-nBm 
sr11  erhse  eneiieqxe  Li9ei  Jufi  quo  Liunimon  riin-nol  io  rxoiflni 
e1  eldJ3i1Juv  1riimon  ni  fnemevom  nui-hoik  nil1oitnoo  bemis  3iloq  iJenom 
.me1doiq  e1dbimio1 
rnoil  M  bru3  M  ead  'isenom  911110  tioolsv  'TUO  Lsriimon  eth  o1q  I  eiui'I 
d  b3ib1Jthna  91  £sb  edT  .@@I  lo  iehaup  biirli  ei11  rluoir11  @OI  lo  letulup  ifi 
biubnJ  elqmsa  er11  d  gruibivib  bru  nern  e1qmi  ethf  n11ui1drua  bnei  rIivomei 
e2edT  8@I  ni  Ieid  £  aid  bnei  er11  JIVI  bull  ed  utenorn  eu11  ioI  '.noi±ivb 
bea1l31ni  arf  iiolev  ni  'i1idllJafli  nu1-i1Orl  eu11  aii'I  .anid  owi  eua  llb 
1o  ibo1ev  eu11  aiae'  owJ  Jaulq  erli  ievo  bno3e  .ebllDeb  Jlq  er11  ievo  1!lliJnsJadua 
ab9ffI39b  aarf  IM  bn  easd  iienorn  etht  lo  tafft  elidw  112)ii8fnJ31b  beaeirri  atd  M 
10  ir1e31eq-k  ed  bluow  flOI9U  enD  elui  neeieq-  £  e1umio1  ot  ot  919W  9110  II 
?fsu1w 
O1)  noai8W  bn8  A3oi  (1Q01)  IfEm  bLw  19j10q  n8mh1aH  (8801)  8BwJ  e1qmaxe  iol  9e 
.819di0  nom8  QQ1)  boi2  bnB  ni3ibJ9I  bn 
iEi  lo  11Ot89T9L  a  nnoil  iuebffleoo  ol  iatkink8  uIav  beiioqei  9di  fam  noiij3ib18bnaia  9rIT 
.nom  lo  oE  bebneiieb  9111  no  U3  fanimori  lo  o1  b9bn9ii9b  ii  qua  (OôQ1)  ibnauQ\(0Q1)  aweibniA  9111  thau  benuni919b  aaw  )1891d  9th  b  noilaDof  3rlT 
O:ö8Q1  iii  iuo  oi  beiamiia  i  Laeid  edi  easd  -x8i9nom  3111  io'  .iiniaab9)Lao19i9rL  01  iaudoi 
9varf  ion  bluow  riiAarn  iIoq  emii-Laei  kuoivdO  .O:O8Q1  ni  i  Aaeid  b918mu189  t1i  IM  iol  3hrfw 
9iow  fl9V9  aioiiam  2eAam  8iffT  .imiiae  won  niso  ow  lath  hula  oil  1  10  9ain1avba  Aai  oh  91d6  n99d 
.eierl  isqqa  9di  nail  I 
vIin9Dafi  .9m11  lovo  noiiinfl9b  irk  aonaib  9rhi  lo  met  doiq  fanoiiibb8  9111  eieiriuo3ne  M  lo  au  eriTa 
1j9'j  A  .91JJaam  beaiv9l  a  Hi  abmsl  Iauium  bnod  10  A3oia  911  1  uibuIoni  b9ia9IJa  aail  (QQ1)  awG 
au  lath  oa  b3iDIriianoD  911  oh  amoa  Jail  I  9vl9ado  ol  ax  aciotJafuibom  989111  w9iV  ol  8W  IaDiiq9)Ia 
.O.1  lo  ruaem  hIlalanoD  8  huoda  ianoiiaia  ai  1ii3oI9v  b9ilqrni M  bru  IM  aBd  mnoM  lo  Jbo19V  IUD  :1  91ni'I 
@O1  o  1OOI  heImuQ  beibibn2 
C- 
won￿I  oJ  bmil  i  1i  ir{  i  ioIev  iii  ii1idEni  fnsD9l  911i  lo  noiif3i1qmi  911T 
aiimono  Jaom  Iin3191Iib  'lir1ik  ii  uq  oT  .brnup911  r{h!  i1oq  nm  oi  won 
noiJifini  n9dJ  mudJ  15n1JB1  OI  ts  awoi  3ascE  'isnom  nli  Ii  inL  oeii  bluow 
1J3J9nom  erfJ  won  iuod  9LIJiI  19V  u  a11J  infJ  mB  .nui  no1  9nfm  ni  19f{if!  9d  Iliw 
J  A99  O  aL  9flO91  liiutin  9dT  .iaad  iiom-om-dmnom  no  t  bkronla  iionlmim 
bni  ioiibni  noLLflni  noiJfini  3fwroq1oDni  LSdi  3Inn  A3sd-bx1  b3iiJain1qo  9lüflI 
.iqq  airkt  lo  l9bnu3mel  odm  ni  bea91bbs  It  n1i  i  isniT  .91di1fw  3i1oq 
riolislinl  r1itJ339Io'I  C 
oiuiiv  bn  19v01  9f1  nioub91  bomi  'oi!oq  'n  niLaIumnio1  ni  q  ril  9nIT 
muonimiw  bni  nimiw  nimod  9Di1q  lo  noiiulov9  iiJ  Ja91o1  om  i  noisflni  lo 
noisftni  mio1  om  mi1idJ3  into  enimsx  anoibe  owm  mx3n  9dT  .noimnxevini  iIoq 
.9Miq  no  9ffJ31i3  19rIoq  lo  i3qfflf  eilm  rio  3onIbzv9  iioq9l  noL)9  niwollo!  &dm  bn 
Js  noimnifini  ma&eiol  bmuonla  1oisDibni  mnI9i9IIib  adJ  B3iIqffui  1o9n1m  imonOD3  9Dili 
C- 
€r  Q8€'r  er  rer  'cer  er  eer  aer  rar 
IJ3SY 2
BJJnq CGCCPG1 (o)mj 2JWIJLbonjç
1UCC11LC?. O JJG OLGC12f 2 JUCL62G2 tAJçJJpOLiO11 L!2U pA oue-pLq
bLicG2JJOCJ2 ot"-'!qq1 uq JI T8O ITçGAGJJOAGL f6 b9 qou ?L2
12 BL1C11jrLJA L116 joi 69'LIA bL ot cpG riub1& Mprcp iUcJIlqG2 JJG JL6 oiJ
Gcouq 9CC11LCA o J6 DJ{I OLGC122 qGcJiJJ62 2 pOL1OIJ !IJCLG9'262 LP!2
¶CC11L16
o b6Lc6uç6 bO11Jc2 JJJG 111116 CJJIb COIJ2GU2IT2 OL6C92 12 oujA mrLJuJJA UJOLG
couJjq6uc6 J1J46LATJ o L66 b6LcGu6 born2 uq coujqcucG IUçGLAJ rn cxcc
dITLç6L ¶JJ6 tOL6CS2 ([a%+T]) tOL J:OJ O 12J2'f uubjAru
ou6-cIrwLçGL pOL1O1J LOL 6XIJJbj6 JJ6 LOO-mGnJ-2dn9'LG GLLOL O DI{L20116-
JJG p6UCJJWLJ U11AG tOLGC22 JJG C0WW6LG19J tOL6C22 LG AGLA booL GAGIJ
IPG L6211j2 !1 P6 lP16 2f162 26A6LI CO1JCjI121O1J2 EJL2 EAJJJJG jftiA2 64GL
JIJUJOIJ OL AL!0f12 JJOL!OU2'
flJG ¶flJjO O OLwLq JIJGL62ç LG — 12bo22ipJG o
JJG6Xb6c4ffçiOu 9 O iI1j4iOU tLOUJ + IO +
tLT11L6 i i bopj O CO118L11C G2ç!Wff4G2 O T GLW 2LHCuTLG O GXbGcçGq tIT11L6
211JC6 tOLGC26L2 LGbOLç cpGrL GXbGcçiOu2 oj bçp OL JJG BLJCG JGAGJ iIJçO
Cu1LLGU iUJJllç!O11 2 tOL6C2 J0L jJJJOL1OU2
LG2J1I2 O J121LJ 1 21UthJ6 urnqom IA9jJ IIJOqGJ OL 111JOIV pi2 !U91AG WGJJOq JG2
pom 81116 CPJB ECOUOWJC JuqicoL2 LOL COUJbLi2OU JG lPJ6 10 LGbOLJ2
tOLGG22 bcrpJi2pcq pA DI G2OflLC62 ucothoLGq (Difi) cuq C01126112112 JOLGC2
tOLGC22 JJ9pJ6 J LGbOLç2 JJG LOOç-IJJG9IJ-2dIwLG GLLOL O flJG dHIILçGLJA 9iJ uuflj
JJJGLG ¶L6 2GAGLJ LGcJ1JA A91jffpjG 20J1LC62 OL JJ2çOLA O CO1JJIJJGLCJ JupçJou
T COU4GmbOLUG011 OLGC242
GC!OU 3 GA9'IJ1FG2 JOL6C2ç2 O 1JjOU 926 011 4JJG iuqJcçoL2
aGCJOULGbOJ42 6A1qGIJCG 011 JG 2IIJJbjG COLL6jOU GllGGU JuqiCOL2 uq JU11JO11
26C4iOU J 6X9IIJIITG CCf1L9'CA ot coucmbouruGone JllUJOU t0LGC2
ALA!U 16UP
qi[6L6rJ JJOLJOIJ2 J br.2cu LG211J2 OL tOLGCff2I2 O J1JJJOU OAGL tflf1LG bcLioq2 O0
JU119JOU !2UtIJOllJ MTJJ
IUOLUMt41OIJ J{OO-UJGflJ-2dflL6 GLLOL2 o LG cowbnçcq 22fIUJJU






























VCcf1J MJAGCuIJ L49IAGVCJflTJ M!A6
o c53










































JO 520 io sog
T 5'5Q
124 T8








jp j:Hoo-IA6ffu-adrnTL6 ELLOL Ot EOLGC9'c.213h1Jp  f19f  0  9110  riioil  2928913111  notiorf 
flue31  eriT  .819  eeirli  o  qu  tuo  2ias391o1  ie-eno  ioI  8J1u2e1  2hoqe1  91dJ3t  e11T 
rn11t  leliJIrna  id  ewp  2  beif  13'  3110  88391O1  9fb  10  12MH  er1  &li  work  ob  J  Jdim  aeio1  iBIIJ  89118  aidT  .bedB  iehsup  eno  3e1o1  erI  iol  LsrLl 
El1I3mevom  eneupei1  r{irI  erli  Jud  beno3  1r1uoi  noiiBflnL  iii  bneit  Iaiene  er1J 
riiIqmi  siuxni  'iev  meea  11i2  9io1  erli  a29IerfJ19v3VI  .beievei  91B  iBili 
9iJrr9313q  eeirli  nBf1i  eiom  lo  ffoii6flni  bBedB-1Be-eno  iol  ali3v1eIni  ecHebilnoD  O@ 
.8Jflioq 
10B3ibflI  tsbibnsD  iftiw  noiBftnI  b  nolijslorxoD  .C 
beis1eiioo  31B  2lOiB3ibfli  eiBbibnB3  JrieieThb  hew  won  9flLfflJ3X9  oi  2!  qea  iXefI  eriT 
:noiaaeiei  elqniia  rnwohIo1  enli  eismthae  I  ainhi  oh  oT  .rioiisflni  riJiw 
(I)  (  +  _(1)  +  _(1)  = 
j 
—  oJ  —  ff1011  fIOLfllfihIl  21  \  +  oJ  +  3  ff1011  floti8fifli  ai  1V  31911W 
£  81  bnB  Xf2  iebio  lo  2IBimorPhoq  1  eiis  (1)  bffi3  (1)  ioiBeibrn  eJJlbibrus3  B  21 
8.2IIOLJBVOIIIII  .b.i.n.i  dJiw  (I 
—  )  iebio  lo  10119  9B19VB  nivom  1.Efl0iJ&i2 
huB  (i@@1)  9WOFI  bns  ddeW  (I@I)  niehX  bus  siirrnel'4  lo  )I1OW  9IIJ  rnwoh1o'I 
lo  3311q  erIJ  833thnr  e3nq  'Jthomrnoe  Isievea  ebix1nii  OJ  11920113  313W  2t  911J  aier1Jo 
s  ahs31qa  eiwi  JeieJni  a5JB1  38919J11I  eJsgeit  1Jenom  jio  lo  eiiq  srli  bho 
Jnemo1qnie  erlJ  xebni  2111011  '?1)!99W  B  9JB1  3L1Bff3X9  beJr1iew-ebsiJ  erIJ  xebni  35W 
eIqmJla  IdJnom  erlJ  ioI  .Jnem'oJqmenzu  bus  noiJssihiJu  Ji3sqs3  OiJJ31  noiJsluqoq 
01.23IdBilBV  eiBbibfIBD  1139J1I9V32  aebisleui  J98  9f{J  T8@1  'IBUEIBL  lii  iiiriniged 
bsenls  1S9  9110  —  2ff0i10f{  eeirli  iol  (1)  riitsmiJae  ff1011  aJhucaei  ailOqel  eldsT 
3-1911W  .rroi3a  thwo11o1  eil3  iii  noii8mhiae  91(18119  oi  11980113  88W  18imorP1oq  81  ecu  10  iebio  911T8 
.281  9v19w3  1fl2U  320113  oJ  ifI9LSvlLlpe  9(1  oi  riworl  8  919W  23111291  b931Jqm03  3d  bkro3  r1J 
aiI{T  .2inioq  ruiruj3  11013811111  rn3aa391o1  110  91118819311  iaav  8  81  919113  38113  rn3on  II8IOW  ai  8P 
oa  bna  f11ia839101  e13'p  aaernaud  1819n9  cu  beau  3&13  03  iahrnia  918  38113  a9LJplIIfb9J  ao1qme  *iow 
.rrieierli  arioiiaiiD  9113  bii  (11)  ewoji  bna  ddsW  99  .91911  )LOW  ecu  rnoil  bevome-t  81(1  a  21  81  03  '')(?I  moi'I  .eDrIeIavuJpe  1831191  1131W  U-NO  2111931  HA  ecu  thau  beiuasem  ai  noiisftril0' 
Iqo  r!6ib9m-b9if119w  e113  niau  oi  3211(101  918  a3Ii,aei  eili  b  lEA  !IX  u-iqo  lsirIemn9qxe  9113  ai  21ff  3 
.(1Q1)  1339113390  bria  naiH  iii  bedi1329b y 1JJJ2LLG2IIJf GUJ6LG2LOLJJ 2 UIOLG COuIbjGX (2uq cowbn ou2JJ? uui) Gxc!c o -
69GL(T3) OL 9 q2cn2ou O LGJ9fGq J2ITG2
o WOllflL2 6U JJG nm a iiowcrniJ.jij o coLubnfGjpi.uq
ewbJG ucJrrq& b6Loq2 111 mpicp cubcç) nIJJfJou woAGW6U 9L6 n2f9iJJGq OL 9 IJJ1IJJPGL
1jp6L69L6 9 IJITIIJJPGL °LJJi'°'" b!f.9II2 IJ fP f P6 !11c6thL6f0U ojjuj
11P GduI9JOJJ *y
JJJJJGCOA9LI&IJC6 UJ9ILJX O f}J6 62fTw96q CO6IJCi6IJ2 12 C9JCJIJ9f6q fl2iIJ M6M6A uq
1IJOLIJJ!OUJJ2 cpuGq OAGL IJJ6'
GIJ UCOL2 bLoAJqG IJOLIJJçOU TOfl4 !UJ4OIJ 94 GLGU JJOLJOU2 uq cp pG
1P6 IJ COJJCJJI2JOIJ O p6 quru LOW JJ626 2IJJJbJ6COLLGJ9çJOIJ212 JJ9 JJ6 qu6L-
G2HJJçG2
O JJG LGJiAcJ? ujj uiou o iuqGb6uqGu 1UOLUJJOU J12G ill pG JOLJGL JJOLIOJJ
?G9'L J1OLJOIJ pnç JJJO2 2GGUJ O pG fT2GtfTJJOIJGL poLJou2 JJ132 32 JiJGJ? JJG LG2HJ
111016 LGCGLJ b6Loq A6L? Gli ALi9pJG2 pG1b jjOL6C92 iUjJ9çJ01J OIJG-
pG LG2IJJ2 tOL 4JJG q1GL61J 2fUJbJ6 bcuoq2 LG qLUJç1CJJ qiGLGIJ FJOL JG
¶ pouOn2 O JJLGG ruq jO11L ?GtL2 12 UGfJAG —OL(y = = içr
L01 GxnIJbJ&-L1O o ru(y == j) cria pn GL qwç
iTiJiiO1J 12 COLLGJG iiçp IflJ !JJCLG2G !U !JJIJJOUpOLiOIJ2 o iib O 4LGG G2L2
O C1JGflJT6 JJG 211111 Op6 CO6fflCJGIJ2 — JIJ6L62çiuJA tJJ 111CL6126 111 cbrciç?
o combcrçiu pc cdrij1?. GLO 2!mflIcUGOfl2JA 2 bo22ipJG
I4 12 tAOLfJJ GX11JJJIJ!IJ pG C26 o c9'bc! nJJJç1ou rn WOLG qqou
2GL2 qoa uo CUG JJG LG211j2
OflL2 iuq6x uq 6wbJo?uJ6IJc-bobnJ9iou LçiO JIJCLG92i11 flJG pOLJOIJ O JAG
bJ1LCJJ92J11 IATUGL2 D'U1121011 JuqGx JJ6 AGLG pOI1LJ? G9'LU11J2 rnqGx JJG JGGJqA
OL1OIJ2 O }JLGG O O11L ?GL2 IJJG 291116 12 UO L11G 0L 4G I4r4i0LWJ V22OC11OU O1
ojq OL Oij 9LG COLLGJG MiçjJ JUJçJOU 9 JJOLLO1J2 O 0116 OL 4iAO A6ffL2 p11 110 94
JJçiou ruq IJJç6LJJ bLic62 ncp pc 2bo bL!cG uqicG2 uq 4G b11c62 o
tuoç bri poçp 161T1 MTLWJG2 2flC ff2 nuGmbJ0AmGu uq cffbffc! '1!-
IIJffLJX !2 LO112 O JJGçGLO2JGqff2çJC1 ffuq 26LiffJ GOLLGIffJOUTJ
pç ffJJ O flJG 6jGGU42 O (i) IILG GL0 2iUrnJff1JGOn2JA cowbnGq 112!U
o jj4: UHIJJ6L2 rn 4ffJ6 ff16 b-AffJ1162 J0LffJ tOLIJJ O JJG
ffpG9'q (c = = — OAGLiio 2ffmbJc b6Lioq2 J:OJ o J:o ffJJq J:OJ












JJLJCG o O!I LGU J4OLçJJ C'q









































































EmbIo?mGuc bob1TJt!ou jççio002OOT000 O'OO
flIJGuJbJoAuJGuc J{G 0'O O'OO O'OO 0T
CbC! flJif4JoH 0000'OO O'OO O'0O
ffiGGJJ? HOL2 uqx 00IO'05 0'OO o'05
COWWGLC!9'J bbGL — 0'OOO'OJ000 O'05
JO AL OU — 000002 OOJ O5




EXCP'UG B''16 0'50051 0'SQ04
VIH°'PELU!U 0'0OJO0T ff05
bLICG OyJpLGU I.4OLcIJ 0'OOff110'0 0'4
bL!CG o ojq ouqou jxo0o0 0'OO 0'0
MVbIAI DIILn2!OU uq 0'OO0'OO 0'OS 005
I'IVbV'I boç juqx 0'OO000 0'OO o'@
'I' o COUJUJJuqrT2' yr4GL 0'OT 0'OO 0'OJ 0'OO
mbJG Joe:oJ o T004O
IIAIOUIJA' II5 AL I 4 A'
jpjG 5: C"I4'-' O I'Ul!°' /M4JJ AL!Ofl2 JUq1c9'ç012Jo
6LLOL I)L0C622 12IJO4 26LJg11X COLL6Ju46q
L6 OIJJX2112IA6 2 JJ6L L6J6A11C6JJ2 66IJ 62IøPfl2PG OIJJ?OLfJ.J6C26IJ liJJCJJW6L6L622JOLJ
[ju x +JIJ I1 RLPGLGQ 12 fjJ6 6LLOL A&LJ&11C6 JjJ626 2C2 MJJCJJm!JL O IJ
1E0L WOq&J b bLW6f612 1'-'f°T OAGL g 111lJ6 °I. J'W L J'6 BIC 2 qGJu6q 22
EITuq2 jçu
po14ou &uq pG pijj Joe:oJ o T4:O wbJ6 p6e woqGJ ucjizq ouj? j uq f6 L66LJ
bL!C6 °.OllIA15 flfli011fl116WbJ0m611f I B" OL & rPLf-2jX woup
uuJbJ6 beuoq uq u pouou o j boi juqx
q6I11fmoqGJ2L6 G}102611 OL jI[6L6L1 jJOLiOIJ2 uq mbJ6 b6I4oq EOL 6xumbj& fl2jIJ fJJ66JJçJLG
fl2i11 JJ6 I110LW011 C164011 (266 jOOIJO6 J4 p6jOR) g2 LuJuu CUf6L1OIJ 2rrp2cuu1uJJA
IjIJ uq LuLJJqLJjjO IJJ6 bo2a!p16 Woq6J MjJJ gjj 2I12642O26A6IJ66U JuqicuOL AuLjpJ6e-
\fJJIIUJGLO O4JJ6L iU6L62çJrJ L621TJ2 6W6L6 tLOUJ 4pJ2 6X6L6126 E1L2 M14p
/L9LJ9JG2 MOL2GU tOL6C122 OAGL 4JJ6 J1GX?6L
qJ1u2 L6 piç p6c6L J{6LJG22 o mbj6 b6uoq ouA Gipç ot 26A6U66U
qGx 9IJ JJG GIJJbJOAmGJJ\bObfJjçiOIJ LrçJO iwbioz JJG OL6C2ç 2JJOL6L pOL1OIJ2
IAJJ J6 GGLJ }jpIJq2 J{6 JJ6 COWW6LC19I bbGL 2bLGq JG tA6GJq? porn.
qqrn TIJ? O 4JJG bLicG W6T2J1L62 MOL2GIJ2 4JJG OLGC92 0IIJA p6 IM6uqGx
qqJcJou O GJGAGIJ O 2GA6IJ46GIJ iuqiCOL2 L92G2 jJG LOO4-IJJGU-2dJTLG-OL6C9'2ç
EOL GXflJJbJ&!AJJGUtOL6C2c1IJ 1IJJJT41OIJLOWJJL6G O O11L AGL2 1IJO JJ6 11ITLG cv
J12J1J iuu9cJOu ¶flOUG 2 12 CJGL 9qqJ4iouJ A9Lipj62 CU GT2JJA IAOL2GU JJ6 OL6C2
IP6 JL2f LO/A 111 6C buGj O JJG fpjG LGbOLç2 LG2ITJ2 O OL6Gr2çiu 11U9'o11
JIJOLWJO11 CL!GL! (81c) OL JJ6 iU!JWJ 29iubJ61
pG fpJG IUcJlTqGe 4JJ6 LUJ GOLL6Jfç1OU p6ctAGGuI{INEOjwoqGJ 9IJ 12 962
poLJo1J2 111 rqqiçiou o L6bOLçJU 21mb16 LOO-WGflJ-2dflgL6 GLLOL O JJ6 tOLGC92f2
trp p6JUIJJJJ 111 J5 1JJ CJC1TJ1OU2 L6 qouo OL OL6C22 I ATL1OJT2
¶ G11 GL embJG pGiUUJU 111 /AJJIIG flJG 2GCO1J GUJb1OA2 T JJAG-AGL tAJnqotA
12 L6bGçGq JJjG 3 LGbOLl2 46 LG2JTJ2 FLOW /AO 2J1CJJ GXbGLHJJGHç2 JJJG JJL2 11262
IJ6XOp2GLAiOu111 JJ6 2mbJc 2 qqq niqjç OUG qLobb6q ruq bLocG22
OAGL 9 21JthJG O JXGq j61JjJ T ouG-bGLoq-JJGq OLGC2 ia combGq qJG
jOL6C922 Iqo /A1JJ ¶f 26L162 O LOJJ1IJ L6L6221OU2 111 /AJJJGJJ U 6dflJO11 12 62-
LOW OA6L-UcJIJ bLopJGw2 1P626 CU 6 L622G p? COU2L11CçJIJ OJT-Oj--2flJJbjG
gcn pirA o u uqicçoLOLGC24 rnjrçJou JAJcprn-2mbJG 2ç1çi2çiC2 211JJGL
IPG 2JJJJbJG LGLG22JOU2 O JJ6 bL6tuon2 2GC1OU LUA UO4 G LGbLG26UçqJAG O 421J6
ruuciJ uqcoL2 uq jujjiou EOLGCclURIT
BIC !A!W 1SIAIE







EIBJ0WGUT b0bflI0U I{!°TO 115
flUGUJbJokmGIJ J{G J2OO








EXCPUG I{J'IG J04J8 J2@
AGLG flOLfLJ? EIJ!U2JJ5J4j
bL!CGO!J B''- J4OLJJ J82120J5
bLJCG O ojq polJqou jJX JJ122T
L4VbT/\T D!Ufl!OU [uqGx T.0145 148
I4VbIAI 2bo 142jo
T °t 1JJq112'f,4TGL 100142 130
CM oijjA 124jgJ
3 JA[OJJ JJL J O 5 JL












E1nbIoAm6u b0bflJ0U jio J•2 5•255T
flJJGLIJbJO?IJJ6JJç BG 550102 53350
CbC!I flTJJJJOU 5J4125 55453
MIJ flOlTL2 juqx 55JJ 534 5O
COWI6LC!I bb6L — 55T 552 5J8
JO AL pouq — 5J3J 555 523
pllqe 5.511 502 180
1A15 555IÔ5t 5@
JAJI 552J•2 542 548
AJOIJGL? WT2G 5•J4J0455 522
EXCPUG j{FG 554JJ5553
VAGLG HOHLTA ELU!U 508TJ 543 544
bLlC6 O oj) flL6UJ MOLIJ u1q653J3 5435J
bLIc6 o ojq ouqou JjX ss'io 53252
J.4VbIt'I D!W!°11 500T'4 518 524
yjj boç juqx 5ØJ3 53@ 500
O C°'' I1Jq1 JAJGL 51210452 5@2
ChI oujA 5J4 T•O 530 520
JuqJc'çoL 3 JAJOUJ AL J O 5
rmbJG JØJ T0O4:O TO A JiUqoffi
AL3 AL
JP1 3: ffOO-ItGIJ-dflLG ELLOL 0uG-Gb JJGqffOJjJIJE0LGGJJ9 J1JJ OIJ J'! p6h66u OU&LA uq fTIJ LOO bLOCG
JJIJGL uJoqGj lAp BGIU JGL1J1IJKMjJ6 cpj (ia) !uA6f 6 JJ6 boJpJjrA
jgV IJ11IJJ6L O L626LCJJ6L JJ&A6 moqGJGq CJJIJ6 IJ IJJ6 !UIJfOIJ bLoc6 (J) GXUJU62
ALJpJ62
12:AJPo(ioCJJBf6L ) L6bOL2 g WflVL L62I1J OL f6 L6JoIJJJb P6I66U L6J IJq WOIJ6fQ
iucc J() cu couu bojjcA LGG uccqUOLG9CGAGLX GjGUJGIJ in
JJJG LOJ6 O JJG bojicA UJ9JGLJ2O CJJOO2G J( 4JJG LGCJO1J Oj O O2GLAG '(
=(v)+ !\ ()
14GX4 MLJçG 4jJG bojicA LGTC1OU flUC4JOU 2
i bojc? uq 'j icçoi o qGçGLmJuuç2
=c)+ (v) +
9'221111J6JJJnJciOu i ciijj? qGGLmJu6q pAJJG JOJJO/1JULHCJTLJ ruoqcJ:
Il ! O 266 IAJJA mp jnrbbGu E0L cpG 2j o qi2cff22ion
pLGTj2 re
JioU GIAGGIJ !IJJ&ioU ¶flJq cuqJq6 JnqJcOL2 IPG t2 PAIJJ GXBGL!6JJCG 2LfICf1TL1j
JJ6LG i ooq L6&20U o pGJiGAcpj2 iJjuo p Gc2&uq pç COLLG-
JJ6 LOjjU-2rWbjG bLocGqnL62 IJ2G JIJ GC4OIJ 3 UJijJç 1fJG G9L6 O BLOpJGJJJ
!2 JJ6 iUJiOU BL0C622 J2 CjJUJIJ OAGL 4!1JJ6 J 4JJG26 CJJflJ62!AGLGLcJJ1fJ IJJ6U
1s[ UJTLfJ COUCJfl2IOJJ O qurt! LOJJJ 4G 2iUJbjG Gxwiwçjou o bLGAJocr2 2Gcçiou
'14LHC411LJJ flLGfJ( !IJ 4pGII4!017 bL0CG
AILITJJA IJOJJJJJ pOrIJ L$2 Of1-Oj-29iUbj6 OL6G21U 'ppçA
B'JtE2 uq 4p6iL 1UJJ9J 2mbJ6 MPGW6L uJoqGj 2 ll6jj JU-2flJJbJG GJJ2
12 A1L1IJJA ITO COLL6j1OU G/GGD pc LffIJjUll O W6 JJJOCJ6J2 pA cJJG!L OL6C2 GLLOL
rçp 4JJ6 COWLJJ6LCITIJ AwIJ9'pJG OLGG2ç2 1TpoçjJLG LGL bool couq 46LG
Gxc6b4Jou O JJ6 JJL66 UJOIJjJ pOLJOIJ 4JJJ2tOLGC21IJfflGjJoq COJJJbLG2 AOLpjA:noiB9191  rnIo1-be3ub91  91Lf  iebino  woi4 
()  -I-  L(1)L 
— 
9Dni 
()  (a)\-I-  ()(i1)  =  (1)k 
Y.  fI99wI9d  noiis1911o3  9d  rurb  Iliw  (X)'  Lii  9rn31b  ihidw  iIoq  iii  ruib 
iIoq  itffom  erIt  9m1mc11m  iioiaiei  noiftni  m1o1-b9ub91  9Jif  fo1e  ru  .iv  bni 
— 
91111  Di1oq  9[i1OfLtU  1J1i9f1Offl  erfi  LII  9ffBhI3  £  O  brus  )  fIOLt3fIJñ  r1OiiD91 
Hiw  —  aioJroibni  uoiisv  no  b90sIq  rfiew  evth1ei  911i  Lii  nsrb  9d  m  rbidw 
1()  ni  9flSfb  9IJD 
-Ioq  Imitqo  er{  rirli  (v)i\t  esiminim  o  i  9vib51do  3i1oq  9fLf  Ii  irI  o1  Jo4 
rfiw  b9iiI911oDrIu  i  noiJfini  o  brui  ()(1)—  =  (1)ç  noibnu1  noif91  i 
(.O@1)  wolo2  bn  niT.4  d  9brrn  inioq  lo  rxoiiv  eno  i  aiiIT 
.  nninne5b  efi 
.(I@O1)  biolbooW  d  1Jne91  9lom  bns  8OI)  arni2  bn 
riOthJilIfli  ff33W9d  qirknoiI31  eLLt  111  )L891d  11I1f9U1  iol  1Ti)IOOI  aIJ  ir{T 
-oiq  iIoq  iitenorn  rbidw  J  3ffli  9fL  13fl  WODO  bIuor1  fluri  .81OLBDIbni  bn 
no  bsd  113—9fIO  LIOELBflLi  lo  flOi9191  9flIfflJX9  I  ir1J  ob  oT  .b9nd3  a91ub9 
£  niaiJ  (f  =  A  =  )  fIiW  .C  nOLt99  fit  (1)  flOii3IJp9  —  a1OSDibffi  3J1thibnJ) 
I1Lr33u1Ja  iol  b1W  thiJn9noqx9  (1OOr)  ieiodoN  bn  aW9lbnA  lo  noinidrno 
(o@r)  Thnup\(oor)  W91BnA  brII  JiIidJa 
iLfiw  b9bo  OiEiJSf  9[Li  10  911113V  frIUfflDCffl  3111  i  9J  ThriBu\w91bnA  911T 
lo  3sfflit29  n  9bivo1q  I  .91qma  9111  III  tnioq  ifrme  ti  b9ruux)o  AJI9Id  Ji  Jaot  9111 
b3di9w  HihI9noqx3  fl6  ai  J89t  1919d0N  bn  W91bfIA  9fIT  .119Ji  3sb  91d  9111 
101  J9J  bn  &1qm  9111  Lii  3iBb  fb3  J  )1131d  £  fIfflh1J3  3iti1Jii  9111  lo  9,J119V 
lo  9DiOth)  9111  91U91  &9I11  lo  bno39a  9111  lo  flOiiI1J)IC)  .Ilin9n9  iIidai  Iiijbuife 
bn9  r11  lo  bni  ninrui9d  eI11  lo  nothoqoiq  9111  1IUOn9b  (i')  ie&miiiiq  nOiJ33nu1  £ 
aoorb  wol3d  b3Jloq9l  aMir91  edT  .noiJrrqmo  edJ  ru  beau  ed  oP  Jon  9Iqm  rli  lo 
9111  oJ  Iiwpe  brn  9Iqm  9dJ  lo  brie  bris  cuinnied  er11  J  noiJioqoiq  9fflJ3  erli  ed  oi 
.95I  eIqmJ  er11  d  bebivib  arIJnorn  eviewi  aulq  eIdnv  ebi-bnBd-iifn  lo  iedrruin 
.9upiirr  (O'Vll)  BB3JJJ  9fLi  O  ffl1O  ierliona  i  al  airtT' 31f  iol  2id  911i  2mlol  tEr1  ioedt  iimorio  erli  tuo  behow  '1Jnenirn  i  ti  A 
erni  .buJ  iebau  ffoi1e1  ef{J  iii  1eid  1iubrnta  e1nia  i  eierLf  1r{  emueiq  ef 
eiom  benr1D  aErI  8290i  M1oq  19fIOffI  eILt  ir11  vi1d  oJ  110aE91  '19v9  i  3191Lt 
ioI  8o1li  Jiirfi  elJJbe3olq  e1iI  bluow  erio  e1qrrIs2  @1  of  '@I  3f1  19V0  eno  n&1 
rn  aiaeJ  eer{J  beo1qme  evirl  I  ir{J  ob  oT  .eJb  1seid  eno  nr1J  eiom 
inIe3leq  evil  erI  Jii  ii1idsia  1mbwrJa  ate[ei  i8e  1e1edo19\8w91briA  erIJ  II  .rerrnsm 
81  .iet  JbruuQ\aweibnA  erli  d  beilqmi  eib  er{  i  i1q2  ai  e1qrru2  er1  nerlJ  Ieve1 
urn  e1qmiB  er1  eierI  behoqei  aMuBel  erfl  iii  nime1  ib  diione  JE1J  riimuA 
.ffUJ  inn  eis  tae  erli  —  no1  eeirli  lo  niuminim 
Iei  edT  .  e1dT  fin  beiioqei  91'B  elube3olq  1'Bin9upea  ein{i  lo  2J1ue1  edT 
moil  8bnIexe  e1qm  un  edT  '.noth'B1911oD  1'Bi198  bn'B  JiDiaEb91oieerf  ot  udoi 
edJ  2iloqel  e1df  erLf  aeJb  Aieid  bemie  oJ  noiJibb  HI  .001  1iiL  oJ  'b01  uurnsL 
,n  iol  12uoerIsMumi  oie  en  (X)  lo  tneme1e  edt  lo  11i  bI1  ae  bIinW  ed1  iol  eu1v-q 
Ilul  erli  lo  rnririied  eril  io)  Aeid  2uoivelq  erLt  niwo11o1  rlinom  edi  niirnied  e1qrn 
9bi2-bn13r!-di1  ed  erii  (eLqm  11th  erL  lo  brie  erli  io)  1eid  1X9ff  9rli  luau  (eIqm 
aeb  92er1  n{nom  evlewi  nibe9Do1q  9IIJ  ievo  noiJsfith  i  2noiae1e1  erb  iii  e1d'Binw 
riiiub  emuiemoa  aeoiq  noifini  ecu  ui  ecuurb  'B  aE  beJeiqielrni  ed  H'BD 
.eb  betnoqei  ei1  niwo11o1  Th3  erlJ 
riiani  Ieborn  enIJ  lo  elqrnBxe  ecu  e1ii  bebuitenoo  i  e1df  edt  won  bni'Bi2mbnu  oT 
iuol  beru3fb  M  bins  noiisflni  nieewed  qinf2noiMlel  edt  snf  iaeu8  i1Lr8e1  eniT  .M 
iiruA  8V01  iedoiO  01  IiiqA  iii  alseid  besmite  n1iw  e1qms  ecu  ievo  aemif 
rieewJed  eeid  enli  e1qmsa-du8  e1c1se  evil  aevsel  ainiT  .0801  iedmeqe  bins  801 
erli  o  @1  iisuninL  iii  e1qrns  erli  lo  ninaied  enlJ  moil  eno  er1  aethb  11101  eaerLl 
lo  hue  eriJ  of  0801  iedmeJqeE  mon  enno  Isnul  ed  bns  01  Hi  fseid  eiil  enft  lo  elsb 
no  2ineiffi9o3  erli  Jsdi  worl8  aJ8ei  blsW  enD  moil  t1uBe1  edT  .001  1uL  iii  sIqms2  ecu 
lo  2leveI  bisbns  ls  oie  moll  IneieThb  1nsflinia  91'B  nnoieiei  noisfini  enD  Hi  M 
80:g801  moil  e1qma  enD  ioI  .2boileq-due  erli  lo  eno  ud  ils  iii  9DHsilini2  1&fli2LfsJ2 
enD  ro'I  .80.0  '1rno  i  M  rio  aineiDfflsoo  sill  lo  tae  enD  iol  eulsv-q  enD  00:0801  oi 
.(OO1)  n9a18H  ni  b9dFiDa9b  aeupirnb  erfi  niiau  beiuitano3  era  8iaei  eaenf  3  nol  euf8v-q  erfT81 
eweVI  erli  nuau  nOfi8l9no3  lknea  bn8  iibi3e8be1oneJenl  niJod  o3  Jaudon  en  aoi3aiiBJa  JaeJ  1LA' 
erli  enta  beniiipen  ax  nOzJ3eno3  noiJaEeTIoo  [shea  silT  .1  =  n  riiiw  rior3sluinnol  (V8l)  iaeW  bns 
.a3ab  mqqalnevo  lo  sari  elsm  anoiaaenei  be3smiiae 
I.1 JjG : 2cI4q J)JJJ!U OLfJCJ1LfJLGJ2!'P6IUU!01T bL0GGJ@
P6l6611 2np-2LubjG2 EOL fJJGLGWIJ1J 2pCCO6WC!6U2O61J CJJ,IJGp?ICOL2 O JA6 O 6IJ
0j fJJG 2GAGIIfGGIJ uqcoL2 GLG 2 CJ1VIJ6 IJ JJ6 2IJ O JJ6 211W O fJJG LG2bOU2G O HJJf1OIJ
3B°PfP '- uq UJJJ11G O JJG CO6WC6IJI2 IJ JJ626L6L622!OIJ2CIW1J6 2 M6JJ EOL 6J6A61J (j)oL 0 iijj qecI4bou ot rpGC0U62 JJOIJqJJG GIJq opLGccOIJ jjooq 2)246W 2}JOLJ) JJ6LG0€L
1JJJL2 mo? 0J20 L6bLG2GIJf fJJ6rwboairoIio ixou Mo6-bL1c6 couLoJ2 mpcp pou !' ynn
pJIJ1 III pIAOLJOf 6 UJOCLOGCOIJOIJMC fTUJ6 26U62 L6J01OIJ2JJib2
JjJG26L62J1J2OLG CO1J2I26IJ M7JJ cJ1026 O OCJC oIJq jou (JOcf) IApo jjuq /nqbL6oq JJ2&-
jjo2fl2G2 O 2GAGUG6U JuqicçoL2 ArLirpJG2 GC GIJ4GLG !AJ 2X 12
IuoqG jcçiou GXGLCJ2G !u upcp ]COU2GLGji bo2eipJG moqj combLJ2Ju
UJOGJ2 2flG22 pç bLopJcm bGL2i2 JO G24pji2p JJ12 J pGJJpAbGLoLmrn
1AdufA-2cAcu uq Ouc-jnrj AGTL ruthJGb6Loqpnç 6xrui1rnç1ou o UJr1JçJA9'LWG
JJJJGLG UJ1JJpG2OIJJG mTJiA9ii9çG jIJjJç1ou GdflffJOll 12 2jG OAGL
OUG CLIç!CI2IJJ O JJG LG2JTJ2 IIJJ49'JDJG'f12JJ94 JJGA COIJ2IqGL OIJJA p1MLWG LGJ-
2OJJJGbGuoq2cpcA ibbGrL O pG 1UOL1IJ 2OUJG O JJGUJc0IJJbJGçGJA
b0TiC? IIJJGL2 ¶ILG UOç lilaccpTUillcJJGIL GUJBJW2I2 ou bLicnIcL JuqJcçoL2 qnLiu
pAbopG2J2 4p JJG COLLGJJOU 12 GLO 12 UO LG1GCGq jOLJ692ç OIJG 2np-bGLJoq
iUU!Oil OAGL UGX AGL pcic p9ç JJG COLLGJ1OU cp7nG2' LOL JJG
flJG b-A9'jfiG2 fJ/1A2 HGL GLO iUJbJAJIJ JJ9 flJG iUqicçOL2 LG JE9A2 COLL6G M1p
D!U!'2!°11JUqGXJJG -ouq 2bLGq Cbc!A jou uq HOHL2LG
c(v)J2O2ffG2 2OIJJG 1LJGLG2JU COIJCJJI2IOJJ2 I' oujA tOTTL C2G2 I4VbIAT
JJGb-AJnc2 OL JJG G2 O:p =Ø tApcLGp 12 flJG AGCOL o COGwc!Guc2 !I1
()JJGcpruc prcj GGUlj rIuq2 L9'4G L6çJu
LG1U?AJ (5) flJG IJJOAG O UOUpOLLOtAGq LG2GLAG2 OBGLJU bLocGqnL& uq
Ju amBJG JjJG2GIAGLG:(j)J5apiç LOUJ LGG LG2GLAG 4O G6LfJ J1IJq2 L94G
flJLGG imbOLçu4 CJJ11JG2 lIT jGqGLJ HG2GLAG ob6Lçu bL0CGqJILLG2 OGCflLLG qIu-
GAGLj O 62G 2p1Jç2 LG f2 Gxb6c4eq 2IUCG p6A ¶LG onuq 4JJG 1UJG2 O JJG
LGffJC2 lU W6 9'2 /AGJJ
LJIIUJpGL O1 26L1G2 120 GXpipJ GAIqGUCG Oj LGf2 JIJ JJJJG JOITL LGJ AJ'L!J'pjG2 2OtA
2JJJb2 2potA2 2pJc2 'U GUJA- o iuiq-j G/AGGIIuquqLocrnq ioy
qqlçJou 4JJG pLG9J 9G2 2pO/ qi2çlucç bçGLU 4GLjA ¶JjOJJG pJA9LUçG LGjiOU-
¶ILG pJpJA flU2JG MJçJJ ¶ IJJIIJIIIJITUJ 0J VIJLGG G2UJG LGj2 OL 2GLJG20
LG211J42 2OM ¶ IJITUJGL O JUGLG2IU tGHLG2 L!L21 jJ 0j jJG2G LGJ9çOIJ2pb2
LGliJJuqGL O JJG 2JTp-bGUJoq2 jJG G2ciWBiGq b-AJnG 12 GJ/A 002U
iin (j) uq cijo EJcpPm1J uq jn (oo jootp) IOL q2cn22ou2
uA o JJG C262
o mq ip l}JG uqcoI.e (øuq iqjou cjj,) poii uo GIq6uc6 o UTiTI2JL6J2U
le TUGLGe IJ O IJO6 cp IJJ6 20W6 2G O 6e2 bbJ6q O flJ6 CGAGIJçGGU pAuG LGJOIJ2JJb
JjI6 2W6 L6eJTJ pojqe OL f JIG 2GCOU uq cpLq ebGCLJCjOIJ2 i.ujq p? f}JGIL 1nfl-egujbJ6 81C
= (o)
IPG I° o UO1JOLLOMG L62GLA62 JJJG 2LJ1Cf1LI OLW Ot 2J1CJJ moq C9LJ pG 1ALJGIJ
commoqiç?bLicG2 uq mOuG4LA boIic?. JIJq1COL 211cp 2 GGLJ jrnq LG OL
cpc JucJIJqG2 62flLG2 oj o onbnç JI6 jo o bLjcG2 JG jO O
OUG CI1LLGIJJA BobrrJL 12GX9UJ1UG L6cJJTCGq JOLIIJ AGCOL ¶rnçOLGLG22JOu
IJJGLG 12 IJOliA9'2 jic6LcrrLG OU iqGuJcou O UJO li'L? BoIic? qi2nLpUCG23
LG2bou2G o buc o bojJc? iUUOATOll2 12 0116 9112M6L o qJi2 dnG2iou
JJGU /AJJGU ruq p? JJOM fflflCJJ OG2 JJG bLJcG J6A6J JJ 624IWG O IJJG !UJbI1J2G
JJJJJ pGMG611 JU2çLHUJGIJç2 nJq LG2 LOL 6xUJbJ& !t flJG 6GLJ piuq LG UJOAG2
JJJG LGcJ-iuJG couqnc o uJouGçL? boJJc? LGcJ111LG2 thTu1rçJAG o JJG
2 1P ffGIouJJ1b pG4liGGU b0HC uq iiJ01
bLoccqaLG2
¶flJq4iWG2 JJç 2IT62f JJG? L6L62J1j O Cp9'uG2 !11 GGL9J J{G2GLAG obGLu
JJOL10IJ2 yIJq UJO2 iUJbOL4IJ4?jA 2pic2 111 JJG LGIIC6 OL C0LLGjJOJJ2 OGGHL LGdn6ucJ?.
3GCOIJ qijJGLGJJf iuqicoLe bioiq rnJoLmçiou rpoiT jIcnLG JuJr1Ou OAGL IIJGL6JJ
2LO11 COIJCIIT2IOU2 E!L2c !11T1!°11 12 GXLGmGJ?. qifflci1j O OLGC2 MJJJ 'u? gCCuILC?
LLJ611 OGJJGL JJG LG2J1J42 O JJG J2 IAO 26Cç10112 jcq 0116 O qL/e 201116 tiLJ?
JJG 1MGLIJ 111 JJG
LGAGJ2 pL6JC qc2: J4:J5 jgj:j¶fU 1P626 CJGLJ?. CO1JOLm o
flIJ6IJJbjO?1JJGUç fff4G JJJG LGCLIL2!AG 2LJ1CJTLJ L69J bLoc6qrn.c 111 2bGciIJccccJOu
cJrrqGq JJG 14Vb1/'T3bojuqcx JJG bM o O!I W CbC!4 flijOU uq p6
J{nJJrn JJG 11JOGJ2 p2.JJ JJ6 UJoqG OL 1uJ1ou ouG-)i. 'U-jOL lp JpqGLJ Fpq J2G
U IJ6Lbop6q 68W6 O IJJOIJJJACDbuq lJJ6J1JççJ1çOJJO fJJ6JOO( UOIJOLLOM6 L626LA62
Jp6 6U6LJ q.rnLcGL o pG Lfffl L6 LOfl o pi 4G cow oqr bI4cG rnq6x3 J16
yjj 2npfJJçJJJAqçL JJLG6 AL2 onbn !AJJJ JJWG LGC0AGLGq1 tJJ1JG bLicE #ijj pAG
oujA 2W9II monu pA coI1JbLJ2ou ojjo/Aiu bopcA cou orrbnç 12 tOLGC92 o
0U6 AGJ'L OJjOtiJU UJOIJGçLA 1puiu buc LG n2cwJJA bLGqicGq op'c p2
bjoçe 4O2G tOL cJJG jo oj iuqn2cLwi bLoqr1cio1r JJG LG211J2 9LG LOnpjA 92 6xBGcGq
1U1IL? jjjjrcob buGJ bjoc2 LG2flJ2 jpL JJG jo o bLicG2 rnq JJG poççom brnGJ
J4 TLG couJbfrcGq LOW G2c1m6q OAGL pG 6U AGL2 O q pGJIJIJ!IJ IA!IIJ
oujujqco JG mbjc rr2Gq joi €xrmbj& LG2b0IJ2G2 bJoGq OU DGCGPGL
2JJOCfOLJJOLJOIJ2 O OIJG MO uvq JJLGG A6L2 pG LG2f1J o ccp L1ou i bjoçcq
EJi1LG bjoç cp 1wb11126 Lc2bou2G OL t OIIG BGLCGUçG bornc qLj nuq i.c
i12!UGGISJ ,cTuq2
'1011L119'Ico11iuqx ocrcbnc 9'2 iuqn2çLwj bLoqnccJou uq UJOIJqTLAbojjcA
cGll-AGL LOJJ1IJ 2nJJbJ6 i WG92ITLG bLJcG2 pA cj-iCbfcommoqicA bLJcG2 pA cp
2bou2 o buc uq orrcbncbopcA rnuoA91ou2 FLOWuJoqGI nJ9'4Gq rieru
HJ ¶Grub? O 49'JG CCOJ1JJ Oj 2LJ1GIJL9J 11J2 pi1içA [ JJ9?GcowbllçGqcpG L-
O4 ¶1 LG1UJG 12 1TUGL 21X AGL2
pG JGL9J puq2J:Jo J8:J 'q J0O JpG IMGLfG JGuçp
pç JJGLG JJ9AG GGU O11L CJJ9'11G2 ill pG piA1Li9Tc LGjJoll2pib pcctAGGJJ iIJUiOU 9'uq
pG JIJM1LJflJ OAGL JJG b2ç drnILçGL CGUçnLA I1J C4 pG !U JYPIG 4 2flG2
LGebou2G o cpc 9LGG bLJcG JE/j o JUUOAJOIJ2 !U cpG G6MfJ rnq2 J{G iorrjq
C!AG11 4JJG LG2I1J2 O pG bLG/1ofl2 2GCfJOJJ 1 2GGIJJ2 OOJJ2p O bLG2crmcpG
GLO
couccwboL9ucon2IA J2 JJG L2 LGG LOtA2 O pG O1TLP copnuu o i(o)
12 9cpJcAGq pA 922flUJW JJf 110 OIJGL A9119'pJ62 LG2bouq co wOuGcLA bojicA 2JJOCJC2
cIJG OflL A9'LWpJG2 111 2A2cGUJ coboj!GA 1uuoirçiou jp jnJq JqGurJJc1Ou
EJOL JJG bITLbO2G2 O cPG GXGLG!26 JJGL& TJJ JJ J2 JJ666 12 co JqGuciA JpG LG2bOIJ2G o
111 pG J ObGLcOL JJG EE LG JJG bojicA 1uuoAJou
oiicbnc LG2bGccJAcJA12bojjcA uqc9'çoL ()J24X4 LucL!x oj boJAuomwJ2
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MJJGLG JJGA CIJ pG qG1.16q 9 & UJOIJ6X 8J1bbJ BJJOCJC3 LR W6LJ bMcG 2p0CJc GIJGLJ LG46
JjJ626 2JJ0CJ2 JJVA6 A6L CJO2G coLLGboIJq6IJc6 O JJ026 fJJf 6W6L6 ILOW 4G bLoc6qrrL&
Op f&U0 JCp6upiIm uq EAIJ2 (io) tol. qcnou ot pi qGIUflJ011 bLocGqrrLG
=i"(v) + \'(1) + + (!)
oJG UJoqGJ ()Jmb1162u c21IUGq A9JffG oL pG LGWG bucG JGAGJ O
pOu pJ2 12 qoU& pGiU p? UOçJU OL 1AGU bJJO2OCJ2 JJG UL2 GdfI1!OIJ
iujbnj2GLG2b0U2G2 12 o cou2çLncç boIJc? L0J62 JAGU 2UJG op1GcJAG flUCçJOW o 26G
JJjJiJ6 JJG?. TLG 2OIIJG/AJJ iUGLG2çiU !' O GUJ2GJAG2 JJG ilJflIJ 1126 O JJ626
L62bou26 O LGG bLicG2
qJG L6G 2OCJ L62bou26 o oiiçbnç bb6L2 UJOL6 bL6cJ26JA G2çImGqpc
291116 qrwcJou 9 L64G BL!C62 (bJoGq upiLq Loft) ruq 2GCO11q OL
rjj cr couJmoqiX bLJcG2 (bJoçGq Ju pc couq LolA) LG2Bouq moLc drncjq? uq Ju
pcuq COU2LJTC6 I12JIJ JJ6 uJ6çpoq J1tAO boiuç2 L6 !AOLjJ JJOJLJ E!L24 III
j1111q2 L9I6 2pocJ20 ECP LG2bOIJ2G flUCJOU 12 bJoGq MJJJ lAo-2uq91q-qGAiiou
91JJGGL9J jpuq j{G o onbnç cowmoqJ bLic& L6tG bLJc& uq
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